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CLAIMS 



[Claim(s)] 

[Claim l] The inflow passage of a fluid, and bypass passage and sensor passage which were 
established in the lower stream of a river of this inflow passage, The intermediate flow way 
established in the lower stream of a river of this bypass passage and sensor passage, and 
the flow control valve prepared in the lower stream of a river of an intermediate flow way, 
In the massflow controller which has the outflow passage established in the lower stream 
of a river of this flow control valve, the flow rate sensor which detects the flow rate of said 
sensor passage, and the control circuit section which controls said flow control valve by the 
signal of this flow rate sensor The massflow controller characterized by preparing a closing 
motion latching valve in one between said flow control valves and outflow passage. 
[Claim 2] The perpendicular passage where said closing motion latching valve is connected 
with the tap hole of said flow control valve, and the valve seat prepared in the 
down-stream edge of this perpendicular passage, The metal diaphragm with which this 
valve seat was countered, it prepared, and the center section swelled, and the cover 
member which fixes the periphery of this metal diaphragm, Have the tap hole connected 
with said outflow passage, and opposite arrangement is carried out to said flow control 
valve. From the hydrostatic pressure derivation ON hole formed in said cover member, 
introduce hydrostatic pressure, apply hydrostatic pressure to said metal diaphragm, make 
a metal diaphragm contact said valve seat directly, and it considers as close. The massflow 
controller according to claim 1 characterized by returning a metal diaphragm in the shape 
of the original form, and considering as open by discharge of said fluid pressure. 
[Claim 3] The perpendicular passage where said closing motion latching valve is connected 
with the tap hole of said flow control valve, and the valve seat prepared in the 
down-stream edge of this perpendicular passage, The metal diaphragm with which this 
valve seat was countered, it prepared, and the center section swelled, and the cylinder part 
material which fixes the periphery of this metal diaphragm, Have the tap hole connected 
with said outflow passage, and opposite arrangement is carried out to said flow control 
valve. The massflow controller according to claim 1 characterized by making said metal 
diaphragm contact said valve seat directly through a press member, considering as close, 
or returning a metal diaphragm in the shape of the original form, and considering as open 
by introducing or canceling fluid pressure in a cylinder. 

[Claim 4] The inflow passage of a fluid, and bypass passage and sensor passage which were 
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established in the lower stream of a river of this inflow passage, The intermediate flow way 
established in the lower stream of a river of this bypass passage and sensor passage, and 
the flow control valve prepared in the lower stream of a river of an intermediate flow way, 
In the massflow controller which has the outflow passage established in the lower stream 
of a river of this flow control valve, the flow rate sensor which detects the flow rate of said 
sensor passage, and the control circuit section which controls said flow control valve by the 
signal of this flow rate sensor The massflow controller characterized by having prepared 
the detour passage which opens the upstream of said bypass passage and sensor passage, 
and the lower stream of a river of said flow control valve for free passage, and preparing a 
closing motion latching valve in this detour passage in one. 

[Claim 5] The valve seat which prepared said closing motion latching valve in the 
down-stream edge of this inflow side detour passage the inflow side of said detour passage, 
The metal diaphragm with which this valve seat was countered, it prepared, and the 
center section swelled, and the cover member which fixes the periphery of this metal 
diaphragm, Have the outflow side of said detour passage and opposite arrangement is 
carried out to said flow -control -valve side. From the hydrostatic pressure derivation ON 
hole formed in said cover member, introduce hydrostatic pressure, apply hydrostatic 
pressure to said metal diaphragm, make a metal diaphragm contact said valve seat 
directly, and it considers as close. The massflow controller according to claim 4 
characterized by returning a metal diaphragm in the shape of the original form, and 
considering as open by discharge of said fluid pressure. 

[Claim 6] The valve seat which prepared said closing motion latching valve in the 
down-stream edge of this inflow side detour passage the inflow side of said detour passage, 
The metal diaphragm with which this valve seat was countered, it prepared, and the 
center section swelled, and the cylinder part material which fixes the periphery of this 
metal diaphragm, Have the outflow side of said detour passage and opposite arrangement 
is carried out to said flow-control* valve side. The massflow controller according to claim 4 
characterized by making said metal diaphragm contact said valve seat directly through a 
press member, considering as close, or returning a metal diaphragm in the shape of the 
original form, and considering as open by introducing or canceling fluid pressure in a 
cylinder. 

[Claim 7] The inflow passage of a fluid, and bypass passage and sensor passage which were 
established in the lower stream of a river of this inflow passage, The intermediate flow way 
established in the lower stream of a river of this bypass passage and sensor passage, and 
the flow control valve prepared in the lower stream of a river of an intermediate flow way, 
In the massflow controller which has the outflow passage established in the lower stream 
of a river of this flow control valve, the flow rate sensor which detects the flow rate of said 
sensor passage, and the control circuit section which controls said flow control valve by the 
signal of this flow rate sensor While preparing a closing motion latching valve in one 
between said flow control valves and outflow passage The operation-control approach of 
the massflow controller characterized by having formed the switch which directs open or 
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close two-position action for said closing motion latching valve, having incorporated the 
indication signal of this switch in the control circuit section of said massflow controller, 
and interlocking control of said flow control valve and said latching valve. 
[Claim 8] The operation-control approach of the massflow controller according to claim 7 
which makes said closing motion latching valve open first, and is characterized by making 
a flow-control-valve side with open after predetermined time in case said flow control valve 
and latching valve are made open from the individual close one. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the massflow 
controller which has the full cutoff function of a fluid, or a large flow rate purge function 
while controlling the mass flow rate of fluids, such as gas, to a precision. 
[0002] 

[Description of the Prior Art] It is necessary to pass, controlling the process gas of a minute 
amount with a sufficient precision, in order for a line to manufacture a semi-conductor 
product with a sufficient precision for membrane formation processing, etching processing, 
etc. Generally as for the control of flow at this time, the massflow controller is used. 
[0003] Hereafter, a massflow controller is explained. The massflow controller is mainly 
constituted by the flow rate sensor section 2 which detects the mass flow rate of a minute 
amount fluid (it explains taking the case of gas below.) as shown in drawing 10 , the flow 
control valve 8 equipped with the actuator, and the control circuit section 3 (not shown for 
details) which controls these. In this massflow controller M, the gas which flowed from 
input (inflow side joint) 91 first flows into the bypass passage 93 where only the 
predetermined number bundled and constituted sensor tubing which carries out the 
following through the inflow passage 92. On the other hand, it branches and flows to the 
sensor passage 20 set as the predetermined rate of flow rate to this bypass passage 93, and 
these join again on the intermediate flow way 94. 

[0004] The sensor passage 20 is what formed the capillary made from stainless steel with a 
bore of about 0.5mm in the shape of abbreviation for U characters, and is carrying out 
opening of the both ends to the above-mentioned inflow passage 92 and the intermediate 
flow way 94 here. The sensible-heat coils 21 and 22 are wound around the upstream and 
the downstream of the sensor passage 20, respectively, a bridge circuit is constituted 
combining the resistor of further others, and these constitute the sensor section 2. 
Although the sensible-heat coils 21 and 22 of this sensor are heated by constant 
temperature higher than gas temperature, in order that the gas which heat was taken 
when gas flowed, temperature fell, and got warm by the upstream may flow, the 
downstream coil 22 of another side becomes the inclination which temperature goes up 
conversely, and, as for the sensible-heat coil 21 of the upstream, a temperature gradient 
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produces it. Such heat transfer is detected as offset voltage of a bridge circuit, and since 
this potential difference is proportional to a mass flow rate, it functions as a heat type 
mass flow rate sensor. 

[0005] In addition, as a class of such a mass flow rate sensor, there are a sensor 
(JP,4*49893,B), a degree difference sensor of constant temperature (JP,1-150817,A), etc. 
whenever [ constant current sensor (JP,56-23094,B) or constant temperature ], and these 
sensors can be used suitably. 

[0006] Next, the above-mentioned flow rate signal from a mass flow rate sensor is 
amplified by the amplifying circuit, and is inputted into a comparison control circuit after 
that. It is compared with the setting flow rate signal set up beforehand here, and a driving 
signal (bulb driver voltage) which loses the difference can be inputted into an actuator, 
consequently the opening of a flow control valve 8 can be adjusted, and a quantity of gas 
flow can be controlled. These control is performed by the control circuit section 3. Moreover, 
in order to control whenever [ valve-opening ], since there are very few whole quantities of 
gas flow itself, it is necessary to control by being stroke within the limits of about several 
10 micrometers. Therefore, as an actuator, the laminating mold piezoelectric-device object 
which can generate a big thrust is used by the small stroke. 

[0007] The actuator of the flow control valve 8 of drawing 10 also uses the laminating mold 
piezoelectric-device object 80, and it is the flow control valve which moves a metal 
diaphragm up and down directly. Namely, the metal valve seat 81 prepared in the edge of 
the intermediate flow way 94 and the metal diaphragm 82 (henceforth a metal diaphragm) 
which has the self-elastic stability which countered this valve seat 81 and has been 
arranged, The laminating mold piezoelectric -device object 80 is held in the interior, and it" 
consists of a valve rod 83 made as [ press / the metal diaphragm 82 ] and a spring member 
85 for making this valve rod 83 always contact a valve seat 81, and setting it in the 
clausilium condition. The upper limit of the laminating mold piezoelectric-device object 80 
is stopped by the controller material 86 here, and one lower limit is supported by the 
bridge member 84 which penetrated the valve rod 83 and was laid in the body 90. 
[0008] Therefore, if the laminating mold piezoelectric-device object 80 develops by the 
electrical-potential-difference seal of approval, the direction of the thrust will act in the 
direction which is reversed with the bridge member 84, resists the spring member 85, and 
pushes up a valve rod 83. Consequently, the metal diaphragm 82 is estranged from a valve 
seat 81 according to own stability, and a flow rate is adjusted. In addition, although this 
example showed the flow control valve of the Nor Marie Close mold, the flow control valve 
of the Nor Marie open type which changed the structure of a bridge member or a spring 
member is also used. 

[0009] By the way, the cutoff function which intercepts a fluid completely before and after 
control of flow is required of a semi-conductor manufacture process. However, although 
very small control of flow was completed in the massflow controller, it was imperfect to 
intercept a fluid certainly and completely, and it was not completed in a massflow 
controller simple substance. Therefore, forming the latching valve VI of hand control or a 
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pneumatic-cylinder type in the downstream of a massflow controller Ml, as usually shown 
in drawing 9 was performed, and - as one pneumatic-cylinder type latching valve VI 
performs [ both drive control ] discharge by closing motion of a solenoid valve with the load 
of pneumatic pressure electrically in a massflow controller Ml - each of both it was 
controlling separately. 

[0010] On the other hand, in a semi-conductor manufacture process, when it thinks 
whether there is any high degree of accuracy, for example, the process as which the process 
gas of 1**0.0 1SCCM (cm3/min in reference condition) is required, by the small flow rate, 
there is a process of passing the inert gas of a large flow rate, for example, 20,000SCCM 
extent, and purging the inside of these pipe lines immediately after this. Therefore, very 
small control of flow and a large flow rate purge were coped with by piping juxtaposition 
using Joint J in the latching valve V2 to which a full-scale flow rate bypasses the massflow 
controller M2 and this massflow controller of 1SCCM for this process, as shown in drawing 
8 , and changing a latching valve to these massflow controllers suitably conventionally. 
[0011] 

[Problem(s) to be Solved by the Invention] There were the following problems 
conventionally from the above thing. 

(l) In the passage F between a massflow controller Ml and a latching valve VI, the gas 
which leaked from the flow control valve of a massflow controller Ml little by little at the 
time of a cofferdam is first inner-**(ed) about a cutoff function. This inner ** gas has a bad 
influence at the time of the start of a sink which performs control of flow again. That is, 
this which will require time amount by the time an excessive flow rate flows and it settles 
in a setting flow rate, just as it makes a latching valve V2 open serves as an "overshoot 
phenomenon" as shown in (b2) of drawing 4 , and reduces the response engine performance 
of a massflow controller, in order to avoid this, before starting control of flow, in the 
conventional process, it is said that the gas in Passage F is thrown away specially - useless 
- it had to throw away and the gas" process had to be established. Moreover, when the 
classes of gas differed, there was a problem that the time amount of useless purge 
processing would be further needed by the time it permutes. 

[0012] (2) the bypass passage which turned into a thin duct in inert gas next when calling 
it purge processing conventionally, and thin tubing - and it was what passes and purges 
the curved sensor passage. For example, bypass passage is set up so that it may become 
the flow rate detectable range of a sensor about the flow rate which flows to the sensor 
passage when flowing with a full scale. Therefore, what the number's of the capillary of 
bypass passage has decreased, so that a full-scale flow rate is small, for example, is called 
bypass passage in the massflow controller of 1SCCM full scale is lost, and all gas is extent 
of flowing a sensor pipe. In such a case, since sufficient purge for a short time cannot be 
performed, process gas remains in piping the interior of a massflow controller, and near 
the massflow controller. Therefore, there is a problem of doing a bad influence, such as 
making a defective when the process gas which remained when it moved to degree process 
and another process gas was passed manufactures a semi-conductor product. 
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[0013] (3) Although collecting the pipe line containing a massflow controller etc. and 
collecting into a cylinder cabinet is performed with semiconductor fabrication machines 
and equipment next, there is a problem that this cannot be made into a compact, with 
structure conventionally. In spite of being a small compact, the massflow controller which 
can pass a large flow rate is called for especially in recent years. 

[0014] (4) Further, considering the control approach, since control of flow of a massflow 
controller and closing motion control of a latching valve are conventionally performed by 
the separate control system of the control circuit section and a solenoid valve, respectively, 
there is a problem that the operation control in consideration of the timing of both who are 
called the control of flow of a flow control valve and closing motion control of a latching 
valve has not been performed. A gap of such timing can say that it is one cause of the 
above-mentioned overshoot. 

[0015] therefore, "overshoot" which described this invention above - "-- it is what threw 
away and solved the problem of gas", "a large flow rate purge", "miniaturization", and "the 
timing of closing motion control", and the massflow controller equipped with the cutoff 
function and the massflow controller equipped with the large flow rate purge function are 
offered, respectively. Moreover, the operation-control approach of the massflow controller 
for controlling these massflow controllers with sufficient responsibility is offered. 
[0016] 

[The means for solving invention] Bypass passage and sensor passage which prepared this 
invention in the lower stream of a river of the inflow passage of a fluid, and this inflow 
passage, The intermediate flow way established in the lower stream of a river of this 
bypass passage and sensor passage, and the flow control valve prepared in the lower 
stream of a river of an intermediate flow way, In the massflow controller which has the 
outflow passage established in the lower stream of a river of this flow control valve, the 
flow rate sensor which detects the flow rate of said sensor passage, and the control circuit 
section which controls said flow control valve by the signal of this flow rate sensor It is the 
massflow controller which prepared the closing motion latching valve in one between said 
flow control valves and outflow passage, as mentioned above, the thing established for the 
closing motion latching valve (it may only be hereafter called a latching valve) which 
makes outflow passage on the lower stream of a river of the flow control valve of a 
massflow controller direct open or close in one - a DETTO tooth space and inner ****** - 
the minimum - becoming -- "overshoot" - "-- it throws away and the problem of gas" and 
"miniaturization" is solved. 

[0017] Moreover, the perpendicular passage where this invention is connected with the tap 
hole of said flow control valve and the valve seat prepared in the down-stream edge of this 
perpendicular passage, The metal diaphragm with which this valve seat was countered, it 
prepared, and the center section swelled, and the cover member which fixes the periphery 
of this metal diaphragm, Have the tap hole connected with said outflow passage, and 
opposite arrangement is carried out to said flow control valve. From the hydrostatic 
pressure derivation ON hole formed in said cover member, introduce hydrostatic pressure, 
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apply hydrostatic pressure to said metal diaphragm, make a metal diaphragm contact said 
valve seat directly, and it considers as close. The closing motion latching valve which a 
metal diaphragm is returned in the shape of the original form, and is made open by 
discharge of said fluid pressure can be used. In this case, since only a cover member and a 
metal diaphragm are the configuration members of a latching valve, structure is simple, a 
miniaturization is possible also in the height direction, and the problem of 
"miniaturization" is solved especially. 

[0018] The perpendicular passage similarly connected with the tap hole of said flow control 
valve, and the valve seat prepared in the down-stream edge of this perpendicular passage, 
The metal diaphragm with which this valve seat was countered, it prepared, and the 
center section swelled, and the cylinder part material which fixes the periphery of this 
metal diaphragm, Have the tap hole connected with said outflow passage, and opposite 
arrangement is carried out to said flow control valve. The closing motion latching valve 
which said metal diaphragm is made to contact said valve seat directly through a press 
member, and makes close, or a metal diaphragm is returned in the shape of the original 
form, and is made open can also be used by introducing or canceling fluid pressure in a 
cylinder. Since a valve can be closed using the force of the spring member in a cylinder in 
the case of this latching valve, even if the gas pressure used is high, it can intercept 
completely and is effective in that there are no worries about leakage. In addition, as for 
the above-mentioned latching valve of two examples, it is desirable that it is a pneumatic 
pressure actuation mold. Moreover, the solenoid valve other than these can also be used. 
[0019] Moreover, bypass passage and sensor passage which prepared this invention in the 
lower stream of a river of the inflow passage of a fluid, and this inflow passage, The 
intermediate flow way established in the lower stream of a river of this bypass passage and 
sensor passage, and the flow control valve prepared in the lower stream of a river of an 
intermediate flow way, In the massflow controller which has the outflow passage 
established in the lower stream of a river of this flow control valve, the flow rate sensor 
which detects the flow rate of said sensor passage, and the control circuit section which 
controls said flow control valve by the signal of this flow rate sensor It is the massflow 
controller which prepared the detour passage which opens the upstream of said bypass 
passage and sensor passage, and the lower stream of a river of said flow control valve for 
free passage, and prepared the closing motion latching valve in this detour passage in one. 
Each above-mentioned latching valve or an above-mentioned solenoid valve of a pneumatic 
pressure actuation mold etc. can be used as said latching valve also here. Since a tube 
diameter can lead purge gas to direct-run-off passage from inflow passage through the 
thick small detour passage of flowing through resistance by the above rather than these, 
without passing along sensor passage and bypass passage, "a large flow rate purge" can 
carry out in a short time. 

[0020] Bypass passage and sensor passage which furthermore prepared this invention in 
the lower stream of a river of the inflow passage of a fluid, and this inflow passage, The 
intermediate flow way established in the lower stream of a river of this bypass passage and 
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sensor passage, and the flow control valve prepared in the lower stream of a river of an 
intermediate flow way, In the massflow controller which has the outflow passage 
established in the lower stream of a river of this flow control valve, the flow rate sensor 
which detects the flow rate of said sensor passage, and the control circuit section which 
controls said flow control valve by the signal of this flow rate sensor While preparing a 
closing motion latching valve in one between said flow control valves and outflow passage 
It is the operation-control approach of a massflow controller of having formed the switch 
which directs open or close two-position action for said closing motion latching valve, 
having incorporated the indication signal of this switch in the control circuit section of said 
massflow controller, and having interlocked control of said flow control valve and said 
latching valve. 

[0021] By this, the indication signal of the switch of a latching valve is incorporated to the 
control circuit circles of a massflow controller, and gang control becomes possible for them. 
For example, after incorporating the ON OFF electrical signal of the solenoid valve for the 
Ayr closing motion in the control circuit and making a latching valve open, it became easy 
to interlock electrically and to control both control as the predetermined delay time was set 
and the flow control valve was made open. Moreover, since the piping die length between 
the pneumatic pressure actuation section (pneumatic cylinder) of a latching valve and the 
solenoid valve for the Ayr closing motion becomes short and fixed, the response of 
dispersion of latching valve switching operation is early lost so much also to timing. 
Therefore, "timing of closing motion control" can solve the problem of being difficult. 
[0022] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with 
reference to a drawing. Drawing of longitudinal section and drawing 2 R> 2 which show 
one example of the massflow controller with which drawing 1 was equipped with the cutoff 
function of this invention are the important section expanded sectional view of drawing 1 . 
Drawing 3 is drawing of longitudinal section of the massflow controller equipped with the 
cutoff function which shows other examples. Drawing 4 is the characteristic ray Fig. which 
compared the response characteristic of this invention and the conventional massflow 
controller. Drawing of longitudinal section, drawing 6 , and drawing 7 which show one 
example of the massflow controller with which drawing 5 was equipped with the large flow 
rate purge function of this invention are drawing of longitudinal section of the massflow 
controller equipped with the large flow rate purge function which shows other examples. In 
addition, the same sign is attached about the same configuration as the conventional 
massflow controller mentioned above in drawing 7 from drawing 1 , and the explanation is 
omitted. 

[0023] First, the whole massflow controller 1A configuration of drawing 1 is explained. The 
body 1 of a massflow controller consists of one letter body of block la which consists of 
stainless steel material (SUS316L) etc., and contains the flow rate sensor section 2, a flow 
control valve 4, and the outflow joint part 18, and body lb equipped with the inflow side 
joint section 19. Next, if the passage is followed from an inflow side, it flows with input 11, 
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the inflow passage 12, the bypass passage 13, and the intermediate flow way 14, and the 
intermediate flow way 14 leads to the valve chest 40 which hits the upstream of a flow 
control valve 4. The metal flatness-like diaphragm 42 (henceforth a flatness-like metal 
diaphragm) is put on the valve chest 40, and the upstream and the downstream of a flow 
control valve are divided by this. 

[0024] It is equipped with the valve seat 41 for the flow control valves which the 
perpendicular passage 15 extended caudad is formed and become the upper limit section 
from stainless steel material (SUS316L) etc. at right angles to the downstream by the 
caulking means, and one lower limit section is equipped with the valve seat 51 for latching 
valves which consists of resin material (polytetraflouroethylene etc.) by the caulking 
means. And this valve seat 51 is countered, the spherical shell-like metal diaphragm 52 
(henceforth a spherical shell-like metal diaphragm) is arranged, and, finally this passage 
leads to the outflow passage 16 and a tap hole 17. In addition, the above-mentioned valve 
seats 41 and 51 are limited to neither a metal nor resin. Therefore, as shown in drawing, 
opposite arrangement of a flow control valve 4 and the latching valve 5 is carried out on the 
same axle across the perpendicular passage 15, and the valve seat 41 for flow control 
valves, the flatness-like metal diaphragm 42, and the valve seat 51 for latching valves and 
the spherical shell-like metal diaphragm 52 attach and detach directly, respectively 
(contact and deviation). In addition, although having countered on the same axle is 
desirable as for a flow control valve 4 and a latching valve 5, it is not limited on the same 
axle. 

[0025] Next, the flow control valve 4 of this example is having structure [ like ] below. That 
is, the periphery section 423 was fastened for the metal diaphragm 42 laid by minding 
metal O ring 31 by the diaphragm presser foot 43, and the bolt 33 was used for housing 44 
and a free wheel plate 45 on it, and it has concluded to body la. On the other hand, the 
diaphragm spacer 46 with which the upper part became convex is put on the top face of the 
flat part 421 of the metal diaphragm 42, and this engaged with the crevice by the side of 
the piezo spacer 47, and is combined with an alignment operation. Furthermore, it 
constitutes so that a spring 32 and bearing 34 may be arranged and the thrust of an 
electrostrictive actuator 48 may be transmitted. 

[0026] In the case where an electrostrictive actuator 48 consists of metal, such as stainless 
steel, and a desirable metallic material with a very small coefficient of thermal expansion, 
it is what sealed the laminating mold piezoelectric-device object, and the upper part is 
screwed and attached, where an axis is doubled to housing 44 with the housing cap 49. 
Therefore, this massflow controller 1A usually pushes up an electrostrictive actuator 48 
with a spring 32, and the metal diaphragm 42 is in the valve-opening condition which came 
floating according to self elastic force. And it is the massflow controller of the Nor Marie 
open type which resists the spring force, depresses the piezo spacer 47 and the diaphragm 
spacer 46 caudad, adjusts the movement magnitude of the metal diaphragm 42, and 
performs control of flow by energization. In addition, as for this, it is undoubted that you 
may constitute it in the massflow controller of the Nor Marie Close mold as usual. 



9/16 



Japanese Publication number : 11* 154022 A 



[0027] Although the above-mentioned each part material is fundamentally formed by 
stainless steel material (SUS316L etc.) About the flatness-like metal diaphragm 42 and 
the spherical shell-like metal diaphragm 52 With Co radical alloy or the nickel-Co alloy, for 
example, this example, it shall constitute from a high elasticity metallic material which 
consists of 13 - 18% of nickel, 18 - 23% of Cr(s), 5 - 9% of Mo, 38 - 44% of Co(es), the 
remainder Fe, and an impurity by weight %, corrosion resistance and endurance shall be 
high, and it shall have self- stability. The metal diaphragm 42 for flow control valves is 
circular sheet metal with a thickness of about 0.15mm, is annular on a flat part 421 and its 
outside, and becomes a center section from the fastening periphery section 423 further 
about the elastic-deformation section 422 of a cross-section hemicycle on the outside. 
According to this flatness-like metal diaphragm, since the parallel displacement of the flat 
part can be carried out to a valve seat sealing surface, it is suitable for very small control of 
flow. In order to raise rigidity furthermore, what stuck the circular sheet metal of this 
ingredient in one with spot welding or adhesives can also be used for a flat part 421. 
[0028] On the other hand, the metal diaphragm 52 for latching valves consists of a 
spherical shell part 521 and the fastening section 523 of a periphery in the partial 
spherical shell configuration with a thickness of about 0.01mm. According to this spherical 
shell like metal diaphragm, since a lift can be greatly earned using the serious form of the 
jump change buckling by the spherical shell configuration, it is suitable for passing a large 
flow rate. Moreover, in order to raise rigidity, two or more sheets may be used in piles. 
[0029] Now, although massflow controller 1A is carrying out the above configurations, as 
shown especially in drawing 2 , opening of the intermediate flow way 14 was carried out 
into the valve chest 40 divided by the metal diaphragm 42, and, on the other hand, as for 
the downstream, the perpendicular passage 15 has extended towards the background of 
body la downward from the tap hole with the valve seat 41 of a flow control valve. 
Furthermore, the latching valve 5 which equips with the valve seat 51 made of resin in 
total in this example, counters this valve seat 51 made of resin, and takes open (ON) or 
close (OFF) two-position control at the downstream edge of this perpendicular passage 15 
carries out body la in common, and opposite arrangement is carried out in one. 
[0030] This latching valve 5 consists of the above-mentioned nickel-Co system alloy, and a 
center section consists of the spherical shell-like metal diaphragm 52 and the cover 
member 50 which swelled in the shape of a partial spherical shell, and air derivation 
admission-into-a-club material 54 which has the derivation inlet port 53, and it has very 
easy structure. The spherical shell-like metal diaphragm 52 made the spherical shell 
section 521 in which the center swelled counter the valve seat 51 made of resin, laid the 
periphery section 523 in the level difference section of body la, and by screwing the cover 
member 50 to body la, the fastening seal of it was carried out and it has attached it. 
Therefore, the metal diaphragm 52 was made the partition, it is divided into a upside drive 
part and a upside ****** gas part, and the ** gas section is connected with the outflow 
passage 16 through perpendicular passage, the metal diaphragm, and the tap hole. 
[0031] With loads, such as pneumatic pressure from the upper part, the spherical shell-like 
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metal diaphragm 52 begins a variation rate below (space upper part), and actuation of this 
spherical shell-like metal diaphragm 52 closes a valve for the jump change buckling 
phenomenon in which a variation rate increases rapidly at a certain time, in contact with 
the valve seat 51 made of resin within a lifting and elastic deformation. And conversely, by 
discharge of pneumatic pressure, the spherical shell-like metal diaphragm 52 begins 
alienation from the valve seat 51 made of resin according to the elastic stability which is 
going to return, displaces it rapidly at a certain time, and returns to the original 
valve opening condition. Thus, it is the latching valve which carries out open or close 
two-position action, the seal engine performance is good, and since the seal of the direct 
valve seat is carried out with a spherical shell-like metal diaphragm, a large flow rate can 
be passed and it has with inactive the description of being clean. In this invention, this 
valve can be called a direct seal type latching valve. 

[0032] Moreover, although the flatness-like metal diaphragm 42 is used for the flow control 
valve 4 mentioned above, as the name suggests, a center section is a flat side, the 
difference from this diaphragm has the circular ring-like elastic -deformation section 422 
around it, and, as for the flatness-like metal diaphragm 42, it is geometrically different 
first. And precision control of flow has become possible according to the flat side 421, and it 
is different also in respect of operation of giving stability in the another side 
elastic-deformation section 422. 

[0033] Explanation is added about the operation control of massflow controller 1A 
equipped with this latching valve function next. First, the solenoid valve 35 for the Ayr 
closing motion is attached to the background of covering of massflow controller 1A (a 
two-dot chain line shows), and the upstream piping 36 and the secondary piping 37 of 
pneumatic pressure are made before and behind this solenoid valve 35 here [ the switch 
and here ] where the two-position action of said latching valve is directed. And in the 
control circuit section 3 of massflow controller 1A, the keying circuit, lagging network, and 
bulb keying circuit about a latching valve are prepared separately, full open of a latching 
valve 5 and the indication signal of a close by-pass bulb completely are incorporated, based 
on this signal, it interlocks and control of said flow control valve 4 and said latching valve 5 
can be performed now. 

[0034] For example, if an indication signal (electrical potential difference) is impressed to a 
latching valve keying circuit from the exterior, a solenoid valve 35 will open, Ayr will flow 
into piping 37, pneumatic pressure will act on a latching valve, and a latching valve will 
serve as open. At this time, the above-mentioned indication signal is inputted also in the 
lagging network at coincidence, and the delay time set up beforehand is set, and it is 
inputted into a bulb keying circuit, and let a flow control valve be open. It is specifically 
behind for 0.1 to 0.2 seconds, and he makes a flow control valve open, and is trying to start 
control. Since a user should just incorporate the input of the indication signal to a latching 
valve keying circuit into the program of a whole process among the above, he is very 
user-friendly here, in addition, although it is desirable to optimize beforehand with the Ayr 
pressure of the inner capacity of piping 37 and piping 36 as for this delay time, since the 
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switch is especially attached to the massflow controller by this example, the die length and 
inner capacity of piping 37 serve as about 1 law, there is no delay in time amount after a 
solenoid valve 35 opens until a latching valve opens, it becomes about 1 law, and these 
setup can also be performed simply and correctly. In the control circuit of a massflow 
controller, the control which contains a delay time as mentioned above can interlock 
electrically, and can be performed. 

[0035] Drawing 4 shows the response characteristic (b) of the example of piping shown in 
the response characteristic (a) of the massflow controller of this invention, and 
conventional drawing 9 , respectively. In addition, an actual flow rate output change is 
shown for the flow rate output signal (b(a2) 2) of a massflow controller by the inside of 
drawing (al) (bl). And first, if both are compared, if a valve-opening signal is received, 
with the response characteristic (b) of the conventional technique, a large flow rate will 
once cause an overshoot phenomenon like flow (b2) in response to the effect of the 
inner-**(ed) residual gas in piping. However, in the own flow rate output signal of a 
massflow controller, since gas is not flowing to the flow rate sensor of a massflow controller 
at this time, as shown in (bl), an overshoot phenomenon does not appear. Thus, the 
phenomenon in which the flow rate output signal of a massflow controller and actual flow 
characteristics are not in agreement has happened. On the other hand, in the response 
characteristic (a) of this invention, an overshoot phenomenon was not seen, either but it 
turned out that the response time is quickly excellent in a response characteristic with 
about 1 second. Moreover, the flow rate output signal of a massflow controller and actual 
flow characteristics are also well in agreement, "overshoot is lost by the above and 
"responsibility" improves. 

[0036] moreover since the dead space by which the flow control valve 4 and the latching 
valve 5 have structure by which opposite arrangement is carried out across the 
perpendicular passage 15 in massflow controller 1A of this example, and residual gas may 
be inner-**(ed) can make it very small with 0.01 cc or less - "dead space" - "-- it throws 
away and the problem of gas" can be solved. Moreover, since structure is simple and small, 
as for the direct seal latching valve 5, the whole massflow controller becomes a "compact." 
[0037] Drawing 3 is the sectional view of massflow controller IB showing other examples of 
this invention. A different point from the above-mentioned example in this example is just 
going to use the latching valve 6 of a piston cylinder type. By making the spherical shell 
section 621 in which the center of the spherical shell-like metal diaphragm 62 swelled like 
the above counter the valve seat 61 made of resin, laying in the level difference section of 
body la, and screwing the cylinder body 64 to body la through the diaphragm presser foot 
63, this latching valve 6 carried out the fastening seal of the periphery section of the 
spherical shelHike metal diaphragm 62 to body la, and has attached it to it. Therefore, the 
spherical shell-like metal diaphragm 62 was made the partition and it is divided into a 
upside drive part and a upside ****** gas part. 

[0038] The cylinder of this example is attached in the upper part of the cylinder body 64 in 
[ the cylinder cover 65 ] seal, and the piston 66 and the valve rod 67 are unified through the 
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snap ring. With a spring 68, a valve rod 67 is pushed aside caudad, and pneumatic 
pressure is introduced into the cylinder lower room 661 through clausilium, nothing, and 
the through tube 671 that introduced pneumatic pressure from the upside air derivation 
inlet port 69, and was formed in the valve rod 67 when opening, a spring 68 is resisted, a 
piston 66 and a valve rod 67 are pushed up, and, always, it will be in a valve-opening 
condition, on the other hand, the presser-foot coma 673 which has a smooth surface at the 
tip of a valve rod 67 - a solid sphere - it is placed through 672. Thus, by introducing 
pneumatic pressure, the valve rod 67 which is a press means goes up (space lower part), it 
descends by discharging pneumatic pressure conversely, therefore, the spherical shell 
section of the spherical shell-like metal diaphragm 62 attaches and detaches to a valve seat 
61, and a valve is opened and closed. 

[0039] In addition, although the example of the Nor Malik Lowe's valve which opens by 
installation of pneumatic pressure above and is closed by discharge was shown, the valve 
can be conversely closed by installation of pneumatic pressure, and it can also consider as 
the NOMARI opening valve which opens by discharge. Moreover, the laminating of the 
piston can be carried out to two or more steps, and it can also be made a high-pressure 
mold. Furthermore, spacing of a metal diaphragm and a valve seat is set that the spherical 
shell section of a diaphragm carries out the pressure welding of the spherical shelHike 
metal diaphragm 62 to a valve seat 61 by elastic-deformation within the limits, and it 
serves as clausilium also in the latching valve of this cylinder type. 

[0040] Moreover, this signal is incorporated in the control section of a massflow controller, 
about the operation control of this massflow controller IB, the solenoid valve for closing 
motion is attached, it interlocks and both are controlled, and since it is the same as that of 
the above-mentioned example, explanation is omitted, according to massflow controller IB 
with this latching valve function - the above-mentioned example -- the same - "dead 
space" -- "-- it throws away and the problem of gas" can be solved. Moreover, since 
especially the cylinder is used, even if the gas pressure which the deadline engine 
performance of a valve uses well is high, there are no worries about leakage. 
[0041] Now, the massflow controller equipped with the large flow rate purge function of 
this invention next is explained. Drawing 5 and drawing 6 are drawings of longitudinal 
section showing the one example. In addition, since it is the same as that of the 
above-mentioned example about the configuration of a massflow controller and a latching 
valve in drawing, the same sign of representation is attached and the explanation is 
omitted. 

[0042] In this example, sensor passage, the inflow passage 12 located for the upstream 
from bypass passage and the upstream detour passage 71 which is specifically open for free 
passage in the bypass electrode holder 131, and the downstream detour passage 72 that is 
open for free passage to the outflow passage 16 on the lower stream of a river of a flow 
control valve 4 are established in the interior of body of massflow controller 7a. 
Furthermore, a valve seat 51 is formed in the down-stream edge of upstream detour 
passage, and the latching valve 5 explained to the unification location of both passage in 
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the above-mentioned example is constituted in one in the side which carries out body 7a in 
common, and counters it with flow-control* valve side 4. Therefore, this latching valve 5 can 
usually derive this latching valve in large quantities [ purge gas / inactive ] to outflow 
passage through open and the nothing detour passage 71 and 72 in a short time, when it 
considers as the clausilium condition and purge processing is needed. 

[0043] Although this example is in agreement in respect of miniaturization of carrying out 
a body in common and preparing a latching valve like the example mentioned above, it 
differs at the point which separates from a flow rate control function and can perform large 
flow rate purge processing. Moreover, when the trouble of plugging or poor actuation 
occurs into a flow rate sensor 2 or flow- control- valve 4 part, open and the nothing detour 
passage 71 and 72 are made to pass gas for this latching valve 5, and it excels in 
maintenance nature - a trouble is cancelable in the meantime. 

[0044] Drawing 6 shows the example using the latching valve 6 of a piston cylinder type 
replaced with and mentioned above to the latching valve 5 of drawing 5 as illustration. 
Moreover, drawing 7 shows the example of this invention which constituted the latching 
valve 5 mentioned above to the massflow controller of the Nor Malik Lowe's mold shown in 
the conventional example. In addition, although latching valves 5 and 6 are formed in 
drawing 5 and drawing 6 on the medial axis of the valve seat of a flow control valve 4, and 
the same axle, this location is not limited to this. 
[0045] 

[Effect of the Invention] As mentioned above, according to the massflow controller of this 
invention, the flow rate control function and the closing motion cutoff function were 
efficiently collected by the compact, the dead space between a flow control valve and a 
latching valve was very small, and it became, without inner-**(ing) a lot of gas. Therefore, 
while there is no overshoot and responsibility improved, it threw away, gas and 
permutation time amount were lost, and it became the useless massflow controller which 
is not. Furthermore, it is suitable also as the pipe line for cylinder cabinets, and the own 
miniaturization of a cylinder cabinet can also be measured. 

[0046] Moreover, since according to the ope ration -control approach of this invention the 
control system of a latching valve was incorporated, it could interlock and both actuation 
was performed into the control system of a massflow controller, it became very easy to 
construct control. 

[0047] Furthermore, according to this invention, a purge function can also be collected in a 
compact and large flow rate purge processing can be performed now in a short time. 
Therefore, the amount of inert gas can be reduced, as a result reduction of a manufacturing 
cost is achieved. Furthermore, generating of the defective of a semi-conductor product can 
be suppressed. 
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[Brief Description of the Drawings] 

[Drawing ll It is drawing of longitudinal section of the massflow controller with a cutoff 
function in which one example of this invention is shown. 
[Drawing 21 It is the important section sectional view of drawing 1 . 

[Drawing 31 It is drawing of longitudinal section of the massflow controller with a cutoff 
function in which other examples of this invention are shown. 

[Drawing 4] It is the characteristic ray Fig. which compared the response characteristic of 
this invention and the conventional massflow controller. 

[Drawing 5] It is drawing of longitudinal section of the massflow controller with a large 
flow rate purge function in which one example of this invention is shown. 
[Drawing 6] It is drawing of longitudinal section of the massflow controller with a large 
flow rate purge function in which other examples of this invention are shown. 
[Drawing 7] It is drawing of longitudinal section of the massflow controller with a large 
flow rate purge function in which other examples of this invention are shown. 
[Drawing 81 It is the explanatory view showing the example of piping of the conventional 
purge piping. 

[Drawing 91 It is the explanatory view showing the example of piping of the conventional 
massflow controller and a latching valve. 

[Drawing 10] It is drawing of longitudinal section showing an example of the conventional 
massflow controller. 
[Description of Notations] 

1A, IB* A massflow controller with a latching valve function 
1C, ID, IE" A massflow controller with a purge function 
2" Sensor section 
3- Control circuit section 

4 8- The flow control valve of a massflow controller 

5' The latching valve of a direct seal type 

6^ The latching valve of a piston cylinder type 

la, lb, 7a, 7b, 8a, 8b- The body of a massflow controller 

1191: Input 12 92: Inflow passage 

13 93: Bypass passage (bypath pipe) 

14 94: Intermediate flow way 
15: Perpendicular passage 

16 96: Outflow passage 

17 97: Tap hole 18: Outlet side joint 

19: Entrance-side joint 20: Sensor passage (sensor tubing) 

21: Upstream sensible-heat coil 22: Downstream sensible-heat coil 

35: Switch (solenoid valve) 36: Upstream piping of pneumatic pressure 

37: Secondary piping of pneumatic pressure 41: Metal valve seat 

42: Flatness-like metal diaphragm 43: Diaphragm presser foot 

44: Housing 45: Presser-foot cover member 
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46- Diaphragm spacer 47- Piezo spacer 

48* Piezo actuator 49- Housing cap 

50- Cover member 51 61" Valve seat made of resin 

52 62- Spherical shelHike metal diaphragm 

61* Diaphragm presser foot 64' Cylinder body 

65: Cylinder 66 : Piston 

67: Valve rod 68: Spring 
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AWfl*6fc£*fc. S5SAP1 K ffitAiftSS l 2. 

x^k i 3, 4>nsm 1 4 kgsn, ^naoB 1 4 &«ts 

WB#4 0±8l[lJc*ftS#l4 OtcilCTl^o 
a«^B^777Ai:t^o ) #H**ftT*5D, Ctl 

<E>o 

[0024] TaniifcttsirF^fcfftfssitatBS 1 5 
ff»*sn, *o±issapjc:fix-r>L/x*r (sus3i6D 

m^i^777A5 2 (wt, mav&m#'f7 

6kiJ5ttJPi 7lciiUT^£ 0 ft> ±fE#*4 

1 > 5 lttAjB^wflncK^snsfeo-pttftv^ 

#^4 1 k¥ti«^iS^-rT^^^4 2&tf}SK#ffl# 
ms 1 ts»Mi^777A5 2«*n^nit«w 

$ijsp# 4 k»f# 5 ttratt±te*riea lti^ chtfis 

[0 0 2 5] 3fc#»c, *Hfltffy<DaE«*JW#4ttWTJ: 

H^n/ciI^777A4 2W777Aif^^. 
4 3JC<feO*^HIWB4 2 3*«»U ; eO±^C/^'i7v ? 

4 k:7£4 s^r^Vbh 3 3^rffli/^T*i* 1 alcU 
ISLtt^o -75", ^M^-T7 7 > r ^A4 20¥tB^4 2 
1 cO±M(C^±g|5^a«k^ofc^7 7 7^AX-<--^ 
4 6A^-&e>tlT*5 0, Ctl^tfxyx^— 9-4 7ffliJ<D 

tffci3 2SOX7U>^3 4^IEBLTES7'^^^x 

[0 0 2 6] EEmT^^X-£4 8tt, Xf>l/XH 

T\ ^0±a5ti/N^7> ? >^^^7 P 4 9^C^oT/^^> ? 
>^4 4 lCttL^*&t>&fcftmr*m&LMfrM}% 
nn>io Stot, C07X7D-3>l>D-7l A 

Mm*. tf^3 2(Ccfc-pTJEa7^^-^x-^ 4 8 
*#L±frf, ^1^777^4 2tt^B03S1t*JC* 
Q&Z±W^rcfflftim£%:-?T^Zo fit, 



(6) 



f$P*W 11- 1 5 4 0 2 2 



AX^— 9-4 6*T#fcl¥LT*5\ ^1^777^4 

>i£DTX7n-3>hD^7t^^o cnase* 

(SUS316LH) t?»J«SnTl/>Sft^ ¥±H«^S^-T7 
77A4 2SOT^g^V777A5 2fcOVvf 
«\ C oS^N i -C o-g^ ffil#L*f**j|S«-e 10 
li%T*N i 13-18% Cr 18-2 3%, M 

0 5 ~ 9 %. C o 3 8 ~ 4 4 %, F e &<J:tf^6^ 

m<D&m#'(T7 i 7i±4 2^ mzmo. l 5mmga 
op3»i*t, **a5tc5pJHSP4 2 1 £*<D9\>mcmvt 

#ja»BP4 2 3fr&ftSfc<DT?&5 0 CtDTfi^a^ 
T 7 "7 A tc cfc ntf , fctt LT ¥H»*«F 

ttt7ymftftic¥fi*4 2 1 \cmw&<r>vmwtiL 

[0 0 2 8]-^ «K#ffl^l^777A5 2 

2 1 £Jllt<DR#gB5 2 3i:^?)^otV>§o CCDi$^ 

lE^fMfWLTU 7 h < 

W&fa M *a T «fflLTtii/\ 30 
[0 0 2 9] £T> 7X7D-n>hn-7 1 A«±IB 

H8RES1 4^WV777A4 2tcj:orft«JP»n 
fc*MB4 OrtKUBPU — TSKfliaaKBIHM^O^ 
JS4 l««**8ltfflpfr6ai«8ia»l 5*t"Fl*l#fc:*f*i 

r»»u ctf>»jffi«#ffi5 nc^fpjLTrj (on) & 

SWiBfl (OFF) <DHfflB»JW*4:*5B»f#5^*i* 

1 a^ri±3itcLT-i*^Jtc^fp|iEB^nTl^o 40 
[0 0 3 0] C<Djg®T#5te, ±KLfcNi-Co3R^&fr 

£>ft K> **ffl^ffij>«»«kl»6A,^«»«*«^7 
7^ A 5 2 £-&;fca$»5 0 £aimAP5 3£r^f-f 

£0 SSMI^777A5 2^ Wi^A,^ 
fS35 5 2 1 $WflSH#«5 1 fcttft£-&T*0««ffl5 

2 3^{*1 a©Si«fk:iIL, ** 1 atc^LT^ 
fcSPW 5 0 ZCtlcX-? TSf^>-;I/ L Tffl^ 
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[0 0 3 1] CO«««4I^777A5 2 0»ff 
777A5 2(iT* GKB±7?) fc£ffi**&«>, fc£B# 

MS^V777A5 2&ftlcmZo tTZ^'MTx:?) 

!fft$§L, «»«4I^777A7B»#«*^- 

[0 0 3 2] ±»Lfc»»MW#4tettW^ 
I^777A4 24ffil>Tt^ l:^^V77 7A 
¥ffi#C&JB*y7 p :7^A4 2 ^CO^O 

4 2 2T«7C**»fc«*fc^dff 
[0 0 3 3] *«f»ccoa»f#«li6*«l*fcTX7n- 

ttxT— HBBffl<0««# 3 5^vX7n-3>hn-7 
1 AO*^-OMHcWR (2^««T?^-r) LT* 
0 , C 3 5 <0«jf«k:ffi«EE<3!)— 3 6 £ 

— &ffl!)BEB3 7tfft*nt^S 0 fit, 
>hn^7 1 AOSiJfflJ|eIK8P3rttcti, 8Ui& 

<£?tcftoT4oD, co«#*fckfcMKi««fflW#4 
fcfl9fSa»r# 5 <D»Uttl«:jItt LTfr * § * 3 ft o Tl^ 

[0034] mar. n$n£?)m,m#fflffl®mcm7Km 

(MS) ZmimTZt, W8#3 5#BIJ*, BEH3 7 

^^P^IHIISKA*2nTjJ5S$iJffli#*^i:-rao mf* 
WtliO. l~O.2i0>3inTjJi!fi$iJffll#«:BgtC LTMfflI*P^ 

3 6<OxT-JE73tcJ;oT^i6g»l:LT*5< CttfS 
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a-^lCttmLT^Z><DT\ EB3 7<Dfi;£irt§S# 

A**tr»J»*fe'TX7a-=i>hn--5(DWWiaBrt 
[0 0 3 5] B4tt, *fg0^OvX^a-n> 

14 (b) ^^nfn^LTV^o ft> 0^ (al) (b 

1) tevx^P-ny ho— 5©flE«ti*«#«\ (a 10 

2) (b2) tt*l»a)8l[«aj*afb*^LTV^*o fit 

w#*it«rr*i:, *-rse*s*ojE»wit (b) r* 

»«*St*T. -B^gSS^ggn (b2) <D£?tC*- 

h»ft*fiC-r o t£%£>\ WD-3> 
hu — ^(0^air>^tc«c<O^^^X«8SnTl^v^ 
OT*vX7n-n>hn-^g#<08K«ffi*M#« (b 

t HBoauiwtt » l a v ^ t > -5 a*** jig cott> 20 

£ Q -7a, *mi<Ditmmt (a) 

- h mm t> * e> n-r jcefwfib a» i » t a < issFwefc: 

[0 0 3 6] Sfc, ^USSM^^X^n— n>hn— ^ 
l AW, MfM«^4 2:3>K^5#Sd[fl»l 

^ntf £f^y 0 1 CCtTF£ffi«>T'h;£ 30 

< c£tfm&T^%<DT* ry^ fx^-xj i: rjf 

^3>hD-7i<*^ rn>/^hj tc&& 0 

[0037] B3ti, *aw<offio*aitflf(*^-rvx7 

n-3>bn-7l BCD»fffi0T^§o *^flfiff!l^*5tv 

T±E*««ka»*jattexh>i/u>^-a<DiBR 

mm^6 2 1 ^1SfliSi#ffi6 1 fc»rRj2-£T## 1 a £D 40 

!K S»«^JB^r7"5A6 2 0H»SP***1 ate 
>T 7 7 5 A 6 2 0 *C L T±«<DWftai$# TStflg 

[0 0 3 8] #MO^U>^-&. ^U>^-*»6 4 

xh>6 6 i:##6 7«±«>«i*^lt— *ft*nrt> 

£o HTBS«\ fcf te 6 8 *c <fe o 6 7 *T#lc If L so 



f?P*l¥ 1 1 - 1 5 4 0 2 2 
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9frS£»E#«ALT#»6 7JCJB«Lfc»ai7L6 7 

fcffe6 8tCtabTtfX h>6 6 6 7 L±tfT 

H#«Hi4fJ:5t4oT^e flS*. ##6 705t 

is^«}te»*^ftaD**'rawp^3V6 7 3#sjcf*6 7 

2^lti^tltl^ 0 COJ:5fc:£MiE**§A"r5 
Cfcte*oTifBE¥S-e**#*|l6 7*±* (ffiffiT 
7?) U a8K:S«E*J»m-r«e:4:K:j:oTI»TU 

oTS»«*I^777L6 2 6 1 tc 
[0 0 3 9] ±IBT^i^MJEtO?iA^cfcoTP^# 
L/c#\ ffllc£»E<D*Afc<fc-3TBf!*PU «?R£lCci:o 

[0 0 4 0] Sfc* C07X7a^>hD-7 1 B (D 

#*a»UT»J»-r*t>0^ ±IBHSBie!li:|5iai*tDT* 
1 Btc<fcn^ ±E^SBffJi:ra«l*c r^y fx 

[0 0 4 1] ^^c^^oA^S^-^tl^: 
i^/-cvx7u- a>ho— ^tcov^rSJH^-r^o H5 

ov^T«±Eia«fl«kraai-ea5*oTf^a<oiRi— «f#* 

[0 0 4 2] 7X7n-3>hD-7* 
<*7 aOrt»*c^>1t^fc/W^^XS^<fc0±aEte* 
SifiAiffiKl 2, *{*Wtett/W><X*;l/^— l 3 He 

siii'r*±»fflfjaigatBS7 1 ^«ia*jffli#4 0T^tcfe 
3S5msfiss i 6^aii-r5TflSfflijaiHiaKB7 2 ^^rgs 

«*tt:7 a*»afcLT8K«©Jffll#(BlJ4 t WfpJ"T £{»Jtc 
-(*Wfc««bfct©T»*a 0 fifoT, CcOjS 

fci:#cOj8Br#*Hi:«:Laisli«tt7 K 7 2^1 
[0 0 4 3] *flW«±iSbfc*SSMi:ra«. *f**«iB 



(8) 



1 1-15 4 0 2 2 
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ft^^Lfc«^k:, c<oaWf#5*BBta:Lai5iaEK7 

i > 7 2k:*rx*aa**, c^tch^y^^^ 

[0 0 4 4] H6«\ H^<oaOH5(Djl6Wf^5K:f«* 

— 7'J ^n- 3> hu — ^lC±2iLfc 10 
ft, 0 5:fc<fctf06Ti;ijfi»T#5, 6 ttSKBWfll^ 4 CD 

[0 0 4 5] 

p - 5 tc J: tiff, KSKimMg £ MBBiWrtMBV « 
tfrtiisn*i:J:fe4<4t>ftc ^^r, ^-/s— >^ 20 

[0 0 4 6] g-fc, *«BaoiBEMttettfc:J:titf, v 

IS t> & A,-eW#©»tt*Mft LTff 5 C t WlHM* V> 
T% «IW*fi«rci:^«iftT«»fc:*r3fco 
[0 0 4 7] 2£*c, *5SWfc±ntf/^^«flBfe3> 30 

[0 l ] *«W©-»«l*StW«IW«vX7 
[02] il«WIT'fc^ 

[^ 3 ] *»woffto*]»w*^-rii»f«*fi(**vx 

[0 4] *fg0^^fi£^VX7D-3>hD-5O/S 

[0 5 ] *«WO-|IMIW*^r*8iai^-^«^ 

[0 6] *«W^flSOil«ffll*^-r*»lE«/<-^«ftE 
ftS^7o-3Vhn-5©KiIB-p*5 0 
[0 7 ] *»WOfflOll«OT*^^*8Mi/<-^«^ 
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[0 8 ] ftM<D^-i/mw<D&mm*ttmwmv& 
[09] u&<o^7,7u~u>hu-^hmmnmz 

[0 1 0] «^vx7o-a > h d-7©-P^ 

1A, 1 B : iBBf^«^TX7a-3>ha-5 
1C, ID. 1 E : ;^t*EW7X7n-3>hu- 

2 : -tr>+tgB 

3 : WOTlHlKgB 

4, 8 : vX7P-n>hP-^cogt»©Jffll# 

5 : ^^\y^hiy-)^(Dmmn 

6 : t? X h > :> U > ^-^(DjgKfT^ 

la, lb, 7a, 7b, 8a, 8 b : TX7P- ui/ 

IK 9 1 : StAP 12, 9 2: fttASt&S 

13, 9 3: /^^Xgggg (/W/Uf) 

14, 94: cpragSK 

1 5 : Stt^tSS 

16, 96: ^tm?^£§ 

17, 9 7: gimp 1 8 
1 9 : API«¥ 

2 l : ±«t«j«J»a>ryl/ 2 2 : TStfl'M 

3 5 : MBB« 3 6 : £»ffi<D 
3 7 : ffl«BEOn*«E« 4 1 : 



2 0 : ■fe>*W 



4 3 : p^yy 
4 5 :#*£*.$> 
4 7 : tfX^/X 
4 9 : 



4 2 : ¥fiMI^777A 

7Aff^K. 

4 4 : t\*?W9 
tttffi 

4 6 : ^77-7AX^ 

4 8 : tfx77^7fax-^ 

5 0 : AfeSBtt 5 1 , 6 1 : 



5 2, 6 2 :^«&I^777A 

6 1 : ^777Aff^x. 6 4 : 

6 5 : S"J>*f- 6 6 : tfX h > 

6 7 6 8 : tffe 



f 




t 



(11) 



«rBfl¥ 1 1 - 1 5 4 0 2 2 




